Experimental and theoretical study of energetics of complex formation between nucleic acid bases and the bases with amide group.
A number of nucleic acid base pairs and complexes between the bases and the amide group of acrylamide have been studied experimentally by using mass spectrometry and theoretically by the method of atom-atom potential function calculations. It has been found from temperature dependencies of peak intensities in mass spectra of m2.2.9(3) Gua.m1Ura, m9 Ade.m1Cyt, m2.2.9(3) Gua.m1Gua.m1Cyt pairs that enthalpy values, delta H, of the complex formation are equal to 14.2 +/- 1.1, 13.5 +/- 1.3 and 16.4 +/- 1.4 kcal/M, respectively, and those of acrylamide with m1.3(2) Ura and m1Thy corresponds to 9.7 +/- 1.0 and 6.8 +/- 0.6 kcal/M. There is a good agreement of the experimental data with calculations when taking into account both the amino-oxo and the amino-hydroxy tautomeric forms of guanine. A combined use of the data allows us to determine the energy, the modes of interaction and the structure of the complexes. The results are discussed in connection with the modelling of molecular structure of biopolymers by the method of classical potential functions, protein-nucleic acids recognition and fidelity of nucleic acids biosynthesis.